A Gram-stain-negative and facultatively anaerobic bacterium, designated WDS2C40
The genus Gracilimonas was previously designated incertae sedis within the order Sphingobacteriales [1] , but it was later assigned to the family Balneolaceae [2] . Bacteria in the genus Gracilimonas are characterized as facultatively anaerobic, rod-shaped, catalase-positive, Gram-stain-negative, non-spore-forming and non-motile rods. To date, the genus comprises three recognized species, Gracilimonas tropica, Gracilimonas rosea [3] and Gracilimonas mengyeensis [4] . The major respiratory quinone is menaquinone MK-7. Here, we characterize the genotype and phenotype of strain WDS2C40
T . Based on polyphasic evidence, we propose that this strain should be included in the genus Gracilimonas as representing a novel species.
In a study of the diversity of halophilic bacteria in marine solar saltern environments, a novel pink bacterial strain, designated WDS2C40
T , was isolated at 37 C on marine agar 2216 (MA; Becton Dickinson) supplemented with 7 % (w/v) NaCl, using the standard dilution plating technique and incubated for 1 week. The sample was collected from a marine solar saltern (116 49¢ 22.45¢¢ E 36 8¢ 24.45¢¢ N) on the Weihai coast, Shandong Province, China. Plates were incubated at 37 C for 96 h, and strain WDS2C40 T was isolated and stored at À80 C in sterile 1 % (w/v) saline supplemented with 15 % (v/v) glycerol. Strain WDS2C40
T was routinely grown on modified marine agar 2216 (modified MA) at 37 C, consisting of distilled water with the following additions (all units g l
À1
): sea salt (Sigma-Aldrich), 40; NaCl, 20; yeast extract, 1; peptone, 5; ferric citrate, 0.1; and agar, 18. Modified MA was used as the medium for all experiments, unless otherwise specified. Modified marine broth 2216 (modified MB) has the same composition as the modified MA, excluding agar. G. tropica DSM 19535 T , obtained from Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ), and G. rosea JCM 18898 T , obtained from the Japan Collection of Micro-organisms (JCM), were studied in parallel with strain WDS2C40
T and used as reference strains for physiological and chemotaxonomic comparisons.
The 16S rRNA gene was amplified by PCR using two universal primers as described by Liu et al. [5] . Sequencing reactions were carried out using an ABI BigDye 3.1 Sequencing Kit (Applied Biosystems) and an automated DNA sequencer (model ABI 3730; Applied Biosystems). Identification of phylogenetic relationships and calculation of pairwise 16S rRNA gene sequence similarities were performed using the EzTaxon-e server version 2.1 [6] . Sequences were aligned using the alignment program CLUSTAL X (version 1.81) [7] . A phylogenetic analysis based on the almost-complete 16S rRNA gene sequence of strain WDS2C40
T was performed using MEGA (version 6.0) [8] . Phylogenetic trees were inferred using the neighbour-joining [9] , maximumlikelihood [10] and maximum-parsimony [11] algorithms. For further genotypic analyses, genomic DNA was extracted using a commercial genomic DNA extraction kit (TaKaRa MiniBEST Bacteria Genomic DNA Extraction Kit Ver. 3.0). The DNA G+C content was determined using HPLC according to the methods described by Tamaoka et al. [12] and Mesbah et al. [13] . lDNA (Takara) was used as standard material.
Cells grown on modified MA at 37 C for 96 h were used for physiological and biochemical tests. Colony morphology was examined after 96 h of incubation. Transmission electron microscopy was used to assess cell size and morphology. Light microscopic examinations were performed using an E600 Nikon light microscope to supplement transmission electron microscopy observations. Motility was examined according to the hanging-drop method. Gram reactions were carried out as described by Smibert and Krieg [14] . Susceptibility to antibiotics was tested on cultures incubated at 37 C for up to 96 h using filter-paper discs containing various antibiotics as described by Du et al. Other physiological or biochemical characteristics were evaluated using the API 20E, API ZYM and API 50CHB Kits (bioM erieux) and the Biolog GEN III System, according to the manufacturers' instructions, except for salinity, which was adjusted to 6 % (w/v) with sea salts. All tests were performed in duplicate on experimental and reference strains under identical conditions, with appropriate positive and negative controls. Oxidation-fermentation of glucose and nitrate reduction were performed as described by Dong and Cai [16] . Oxidase activity was tested using an Oxidase Reagent Kit (bioM erieux), according to the manufacturer's instructions. Catalase activity was tested by measuring the production of oxygen bubbles in a 3 % (v/v) aqueous hydrogen peroxide solution.
To determine the respiratory quinone, whole-cell fatty acid and polar lipid profiles, cells were shaken (120 r.p.m.) in modified MB at 37 C for 96 h, harvested and subjected to freeze-drying. The respiratory quinone were detected according to the methods described by Minnikin et al. [17] . A microbial identification system (MIDI; Microbial ID) was used to analyse fatty acid compositions, according to procedures described by Sasser [18] . Polar lipids were determined by two-dimensional TLC using the methods of Minnikin et al. [17] . Four separate TLC plates (EMD Millipore, 1.16487.0001) were prepared for each sample and individually stained using phosphomolybdic acid solution (total lipids), molybdenum blue solution (phosphates), a-naphthol sulphuric acid solution (carbohydrates) and ninhydrin (amines); all reagents were obtained from Sigma-Aldrich.
The 16S rRNA gene sequence of strain WDS2C40
T was a continuous stretch of 1446 bp. The novel isolate was closely related to G. rosea CL-KR2 T (95.9 % sequence similarity), G. tropica DSM 19535 T (95.8 %) and G. mengyeensis YIM J14 T (95.7 %). The neighbour-joining tree ( Fig. 1) showed that strain WDS2C40 T formed a robust clade with members of the genus Gracilimonas with 100 % bootstrap support and formed a monophyletic lineage, distinct from the three recognized species, which indicated that strain WDS2C40 T represents a novel species in the genus Gracilimonas. The topologies of the trees inferred using the maximumlikelihood [10] and maximum-parsimony [11] algorithms were highly concordant (Fig. 1) .
Colonies of strain WDS2C40
T were pink, transparent, circular and approximately 1 mm in diameter on modified MA after incubation for 96 h at 37 C under aerobic conditions. Cells of strain WDS2C40 T were 0.4-0.5 µm wide and 4.0-9.0 µm long (Fig. S1 , available in the online Supplementary Material). The temperature for growth was 20-42 C (optimum, 37-40 C). The pH range for growth was pH 7.0-8.5 (optimum, 7.5-8.0) and the NaCl concentration was 2-16 % (w/v) NaCl (optimum, 6-8 %). Strain WDS2C40
T was sensitive to penicillin (10 µg), cefotaxime sodium (30 µg), chloramphenicol (30 µg), lincomycin (2 µg) and acetylspiramycin (30 µg). Phenotypically, strain WDS2C40
T displayed some traits in common with members of the genus Gracilimonas. All strains were Gram-stain-negative, non-motile, contained MK-7 as a major respiratory quinone, and were positive for catalase, alkaline phosphatase, leucine arylamidase, valine arylamidase and cystine arylamidase activities. However, strain WDS2C40
T lacked lipase (C14) and naphthol-AS-BIphosphohydrolase activity, and was negative for oxidase activity, different from the other species in the genus Gracilimonas. In addition, strain WDS2C40
T could be distinguished from G. rosea and G. tropica based on its ability to produce trypsin and a-chymotrypsin and its inability to produce N-acetyl-glucosaminidase. Strain WDS2C40
T was also notably different from G. mengyeensis in the inability of the latter to hydrolyse gelatin and starch. The detailed results of morphological, physiological and biochemical analyses are summarized in Table 1 along with the species description.
The respiratory quinone was MK-7, and minor menaquinone was MK-6. Detailed cellular fatty acid compositions of strain WDS2C40
T , G. tropica DSM 19535 T and G. rosea JCM 18898
T are shown Table S1 . The major cellular fatty acids (>10.0 %) of strain WDS2C40
T were iso-C 13 : 0 (16.6 %), iso-C 15 : 0 (13.5 %) and summed feature 3 (C 16 : 1 !7c and/or iso-C 15 : 0 2-OH, 15.4 %). Overall, the fatty acid composition of strain WDS2C40 T appeared to be generally similar to that of G. rosea JCM 18898 T and G. tropica DSM 19535
T . The major polar lipids of strain WDS2C40 T were diphosphatidylglycerol, one glycolipid and two unidentified phospholipids, with trace amounts of three glycolipids (Fig.  S2) . The DNA G+C content of strain WDS2C40
T was 41.7 mol%, which was slightly lower than the range of values reported for the genus Gracilimonas [1] .
Based on this polyphasic study, strain WDS2C40
T is considered to represent a novel species of the genus Gracilimonas, for which the name Gracilimonas halophila sp. nov. is proposed.
DESCRIPTION OF GRACILIMONAS HALOPHILA SP. NOV.
Gracilimonas halophila [ha.lo¢phi.la. Gr. n. hals, halos salt; N.L. adj. philus -a -um (from Gr. adj. philos -ê -on) friend, loving; N.L. fem. adj. halophila salt-loving]. 
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